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1 £i4-TrtazIn& derivatives, process for preparing such compounds and pharmaceutical 
composttkm containing thorn 

The present Invention relates to a group of nova! compounds which era useful in the treatment of 
CNS dlsortisia, such ss epttepsy, to phsrmacoutlcal compositions containing them, and to methods for 
their preparation. 

UJC Patent Na 769.014 dhctosss compounds of the formula (I): 

wherein X and Yam hydrogen amVor halogen atoms, as hsvmg actMty agatnst bacterial and ma total 
♦ irfectfona to animate. This patent specifically dtsdosss those compounds wherein X and Y are both 
ta Hydrogen stormvwhsreto X Is e hydrogen atom and Y Is a 4-chtaro atom, and wherein X1e a 4-chtaro 
atom end Y Is a 2-chtoro snd 3*chJoro atom, respectively. . _ 

fSes at «i Awo*. Chem. 1 972 16, BB9, have shown that these com|»umis,arrimpaitlculBrtha 
4^cMon>phenyl and the 3/MlchJofophenyt compounde ere active agafcst the materia organism 
Hwnotttum bvghe! In mice- However, these two compoundt were slso shown to be torfc at curatfte 
jo doses and presumably were not tovsstljgated further because of their low therapeutic ratio m this 
context The 2 >^dtchJorophony1 compound had only slight antimalarial activity. The therapeutic ratio of 
the compounds were such as to prevent their use In human medteine for the treatment or prophylaxis of 
materia end they were not progressed further, 

US Patent No. 3.637488 discloses compounds of the formula 01): 



(HI 



wherein R< Is hydrogen or fluorine, and R*,R*end RTare hydn^an, fluorine ori^iorom^^ 
ftatst least onaofR'. f*. R» and R« Is fluorine or trffluoiomstlw^ the titartmentof 

ntSmi. In the Rees article referred to above, fro ^yorcmed^ ~^S^ 

R 1 « =H| was Dtolmed to be less toxlo than the chterophenyl compounds w^stttl 
being sctfcs against malaria. The other fluoro and trffluoronisthyl compounds referred to In the article 

were substaii&ly less ectlve _ lul 

RoaoXroe^Bo^ 

trw^t^MT ogams, qulnacrme, cntoroqume and hyoroxychtoroqiilne, were tested as anti- 
convulsants. Only hydrosychknoqulne possessed sr ^vwirabtoa^MV V^L^** Bhanv iu9 4. 

h has now been discovered that e group of novel 3^flamUio^-(sub^ 
triages** active In the treatment of CNS dlsordere, such wpsyd^jsnd 
Sri ere tStlcutorly useful as anticonvulsants, for example In the triiatmeirt of eptopsy. FurtA»rn^ 
^JlS^vnb%Uwd to be rwndepressant at likely therapeutic dosejevels and therefore are 
advantageous as compared whh depressant anueplleptlcs such aspHendbartjrtctfie.^ 

Accordingly the present invention provides a compound of the formula UUf : 



(Hi) 



or an add addition salt thereof , 
m wherein R* Is chlorate, bromine, todme. C.^ alkyl or trffluoromethyl; ft 7 is hydrogen, halogen C 1w4 alkyi 
or trifhioromethyl or R* and R 7 form a — Ctt=CH--OiaCH — group opdonalfy eubsdtuted by a hetogen 
atom or a alkyl or traTuqrcmalhyl group. 
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HP fa hydrogen, bromine. Iodine, C M alkyl or trrftionmrothyl R 9 la hydrogen., halogen, aDcyl or tH- 
nuoromathyL R™ b hydrogen, methyl or fluorine and R" ie en amino, COacytamfno or dl-substftuted* 
amlrwmethyleneamtTO group prodded that, at most only two of R*— -R 10 
ere other than hydrogen end that R 7 — R 10 are not eJJ hydrogen when R* la chbrino. 

9 Suftabry the aDcyl group to a methyl group. 

Suftabry R" fa a chlorine or bromine atom or a methyl or trhluorornethvf group or la finked to R 7 to form a 
— CH^CH— CH=CH— group and preferably R - It a chlorine or bromine atom or linked to R T to form a 
— CH**Cf4^ jj OW i ^CT4~~ group* * 
Preferably R 7 and R* are each hydrogen, ohk>rtie or bromine atoms. 

to Preferably R* la a hydrogen or bromine atom. 

Suitable substrtuerrte for the ambometriy ton e amino group are etkyl groups or a 

-^CHjLXlCHJ-— group wherein X Is 0, S, HH or CH, group and n fa the Integer 1 or 2. 
Suitably R 11 la an amino, acctamldo or olmethytomlnometrryier^^ group and preferably R 11 Is an 
amino group. 

f5 When three of the aubstttuenis R*— R 10 am other than hydrogen, ft la preferred that R , and R" are 
hydrogen and that R° R 7 and R 9 are those halogen atoms previously defined and In paxttealar cWortne 



Preferred compounds of the fomwlafllttlncluda: 
3 f o^m!no-e^2 # 3-dTchJoiopr^ A4-triazlne 
3^lamlno-o^^«criloropr^ aAtrtazbie 
3,frdtam N)^(44)romo^^loropheTiyl)-1 X A-trtalne 
3^^mkrt)-eKb^bromo-2^lon)^enyl)-1 jZAtrlazine 
33^mbo-e^A6^tr^loropherryl>-1 .2,4-trtaxlne 
3,WleiTtao-e^^toro-*^ ^4-trtaadne 
3^tantno-W2^thyej>h«TTyiM ^4-triazhe 
3 f 5^lBmtr»o^^2-tr1fluoTOm0^ ,2,4-triaxhe 
3^Kllamrno-6M2-bromoprienyl>-1 ,2 A-trtazfrte 
3, Wtambo-^-kxJophenylM ^ A-trtahe 
3,Mlamho-6M2^rru>-o^lo^ ,24-trfaztne 

3,B^mlrio^1^prttr^ : w . 

B-ecetamkio^mbK*^-(2,3-d Ich torophenylM ,2,4-trfaxine 
3*mtro^&^,3HBohtoroj^ 
3^-olaraIno-6-(2-«wthyH -naphthyO-1 ,2/Mrtafne 

afrrj|8jnlno^3^toro-1^rjh^ ^ ^ ^ ^ 

The present Invention eieo provides the first practicable medical use of the compounds of the 
formula (it)), aa herairtbetbre defined. Preferably this will be for the treatment of CMS dlsordem, and In 
particular epilepsy. In humans* m w 

in a further aspect the present Invention provides pharmaceutical formuletions oomprtefog a 
compound of the formula (III) h edmkture with a phannecoutfcalfy acceptable carrier. Suitable acid 
addition safta of the compounds of formula (III) Include those formed with both organic and foorgsnfe 
adds. Such add addition safta wffl normalfy be pharmaceutfcauy acceptable. Thus, preferred salts 
Kncluda those formed from hydrochloric, autphurfc, citric, tartaric, phosphoric, tactic; pyruvic, acetic 
succinic, oxaJfe, tumeric malefe, oxaloacetic mathaneaulphonlc, ^tohietiesulphonte and benzene- 
sulphonlc odds* 

The compounds of foe formula OH) wtt be preaem to the ODmpoeWora of to 
effectrve'imrt dosage form, that fa tossy In majnoumeufrl^ 

The pharmeceutfcaHy acceptable carriers present fn the compositions of this bwentlon are 
materia la recommended for the purpose of adrnfofafortng the medicament. These may be tkjuld or solid 
materials, which are otherwise Inert or medteauy acceptable and are compatible with the active 



These pharmaoeutlcal compositions may be given orally or parenterally, used as a suppository, or 
appfod topically as an ointment cream or powder; However, oral and parenteral edhibJstration of the 
cumpoffltlons ara prefsrred* 
99 for oral administration, fine powders or granules wHI contain diluting, dfapensfruj and/or surface 
active agents, and may bo presented fn a draught. In water or In a syrup. In capsules or sachets in the 
dry state or In non-aqueous suspension wherein suspending agents may be Included, or In a suspension 
In water or syrup, Where desirable or necessary, flavouring, preserving, suspending, thickening or 
ermibrfytng agents can be Included, 
so When a suspension to prepared In water according to the present Invention at least one such 
agents will be present. 

For parenteral administration, the compounds may be presented fn sterile aqueous Injection 
solution* which may contain 8JrtJ-c*)dants or buffers. 

As stated above, the free base or a salt thereof may be administered In Tto pure form un- 
99 associated with otter additives In which case a capsule or sachet ts the preferred carrier. 
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Alternatively the active compound may bo presented In * pure farm aa an effective unit dosage, 
for Instance, compressed aa a teb! t or the tike. 

Other compounds which may bo hdudsd are, far example, medically Inert Ingredient*, a©. eoQd 
and liquid diluents such as lactose, starch, or calcium phosphate for tablet or capsules: oRve oil or ethyl 
a otoate far soft capsules; and water or vegetable oH far suspensions or emulsions; tubrlcatfng agenta 
such as tab or magnesium atearete; gafltag agents such aa coitofdal days; thickening agents such esv 
gum tregacanth or sodium alginate; and other therapeutically acceptable accessary tngredfente such as 
humactants, preservatives, buffers, end antioxidants which are useful aa canter* In such formulations. 
Tablets or other farms of presentation provided Tn discrete units may conveniently contain an 
to amount of compound of the formula (III) which Is effective at such doaags or as s multiple of the same, 
far instance, unite contatrttng 5 mg to 600 ma usually around 10 mg to 250 mg. • 

The pharmaceutical compositions of the present Invention will be prepared by the admixture of a 
compound of the formula (llQwrtha pharmaceutical* acceptable carrier. Conventional pharmaceutical 
exdplenta may be edmbcod as required, ^ . . . 

t $ The present Invention provides a method of treatment of convulsions In nwamala, and partteu- 
lanV epOaray to humans by the edmTntatrstkm of a norMoxlo etitlcoflvufaant eflectfve amount of a 
cornpe^ofthe formula (111) or a pharmaceutlcaDy acceptable salt or a c om po s ition ss rwretobeforo 
dsffnedl 

As Indicated above, the compounds of the formula BID are gsnaraOy useful to treating auch 
aa cSacrders by oral edmlnfatratton or Injection ilj>. or s*.h ' MM __ ^ „ . 

The compounds of the formula (III) am normally administered orally at a dose of from 0.1 mgAg. 
to 30 mo/kg. per day. The dose range for adult humans Is generally from 8 rug. to 2/400 mo/day and 
preferably 36 to 1,060mVday. Oue to the feet that the compounds of the formula (111) are extremely 
io^8tftrtg,n may often be ac* 

2* then a lower doss of 20 to IJZQOmg. on subsequent days. ^.^ « . niI1 

The present Iwentkm also provides spra WH* 
which comprtses the cycllsatidn of a compound of tfie formula (IV): 

P® R* NH 

B 

,GNH2 



(IV) 



ft* 

40 wherein R*-fi 10 are as hereinbefore defined; end thereafter, where desired substituting the amino 
group adjacent to the phenyl ring to give a group R" wherein H n b ee hereinbefore defined other than 
amino, by conventional methods. 

This eyeflsatton reaction Is normally carried out by rofluxfng In an eftanoJ. preferably e C_ afkanol 
auch aa methanol or ethanol, to the presence of a strong base auch as potassium hydroxide. 
49 The preparation of the compounds of the formula OV) Is analogous to that described in the 
fltsmture, 1*. US- Patent No. 3,637,688, for structurally rotated compound* 

The following exampfoe ISustrete the preparation of the compounds of the Invention and their 
CNSaotMty. 

§o Bcample 1 

Preparation of 3,5^mlnc-^>dlchlonjpheriyl>-1^.4-tr1ii2^ 
2jf-Dhhtonbemoh Acfd 

A solution of 2J3-dMb^oddbormrts {37.30, 0.1 4M) fin sodium drted ether (300 mis) w» eddsd 
oYopwfse to magnesium turnings (3.66 g, 0.1 6 gm Atm) and a crystal of fodlne with warming so as to 

« form e Grfgnard reagent 

The mixture was stirred snd reftuxad for 2 hoars then cooled and transferred drgpwtee, under 
nitrogen; tato a stirred mixture of sodium dried ether (250 mis) containing solid carbon dioxide (cat. 
TOO g). The mixture was stirred for 2 hours, left overnight to warm to room temperature, then tr eated 
with Ice tea. 160 g) and 2N aqueous hydrochloric add (76 mis), and the product extracted with ether 

so (200. 100 end 60 mis). The combined ether extracts were washed wtth water (2 x AO mis) then 
repeatedly extracted wtth 2N aqueous sedrum hydroxide (1 00, 60 and 60 mis). These basic solutions 
were combined, stirred with activated charcoal (3 g) tor 1 0 minutes, filtered and the cooled filtrate wee 
acidified wfth concentrated hydrochloric add (26 mta) at 10°C The resultant eoBti wss filtered off, 
washed wtth water (2x20mls) and dried tn vacuo. Yield 20.78 g (77.690. nvp. 187— 169 °C 

« (uncorrected). 
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reflux to? 2*houi» ^The oooted solution waa evaporated down imw and distilled under nitrogen. 
Yield 35.6 0 {859SJ, b.p. 148— U8°C at 31 mm of mercury pressure. 

(400 mis) was reftaed h an atmosphere of nitrogen under a Dean and 3ta* trap tor 24 hoomaoeato 

"^S^J'^OikHtbrnm^l entortde C3WJ 9. ai 7M> In eodhim drbd xr^SOml.) 
edd* I «Spwto to^abo^nSS of *y cuprous cyanid e and «»«»"%^«^^^ 
•tinea endlwated to reflux far a fcrthe r 72 hour*. The cootod m brture w» fiIt ^ ■^ t ^T^i^SS 
WsTwHnood^drM xylene (200 mM. The filtrate end weahlnge were combined end evaporated 
down Ai vacuo to ghre en oil. Yield 32 g (94». 

eddec iCZ to altered suspension of amlnogusnMIno bicarbonate (81.57 £ ?^ had 
bWtrea^wlth 8N aqueous nltrte add WOO mW at a WW^^«^^ 8 J^!S 
SmX rfTshoure, ttarTU to aland at room ^^^J^l^J^^^J^^ cSuwTE- 
««h h«dAad with 0.880 aoueoua ammonia (400 mis) af 20°C then etlrred wtth toe 0000119 ror 
^m^f^^tr^lUng solid washed thorbughV w|* water ^JlnslV frig Inncuo. 

Tto above ootid wse added to a 10* solution of potwsluni tydroride peUeteta ^nwdwnol 
(400 mW^mddtTSUDn heeted to reftixed tor If ^ When cool fte «^^J£*"?£? 

doWT. to^cS, treated with 1^ j*^^^ 0 "^, 1 *^ 1^^.^^^^ %!rfJ^m)mwft^^U 
•was dried and recrvstatllsed from boprcpanol to give S^-oTambw^a^dWJonjphenytKI^A- 
trisztne. Yield 64 g (16.6ft). m.p> 216— 218°C {uncorrected). 

Example 2 

—■ By ajnelftod analogous totted andZ 



TABLE 1 



V;* 


0ie|)e (uncciTOCtod) 


HVlold (from aold) 


2,6-0 l f . 


229-230*0 


2 


2-CI,4-6r 


223-225*0 


e 


Z-C\, 9-Br 


288-240*0 


2 


2-cf, 


177-175 # C 


0e4 




228—228*0 


14,5 




181-183*0 


25. 


2-Br 


8)4-207*0 


34 




219-222*0 


7 


tVBr, e^Ct 


256-286*0 


1.2 



6 
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TABLE 2 

o 



ro 



$9 



Vis R 


rrup, (uncorrected) 


% Yield (from acid) 


H 


210-216*0 


75 








3-CI 


28&-2WO 


1.0 



Exsmpto 3 

n PrtpefWion of 3,B^rrtfr^^ 

»ta ln%ILrh wm ttfrred under an etmosphere of nhiogen. The temperature of the mWM W8» not 

„ S bI^Wk^cW (1 .200 ml), tfw roouitont solution was coolad ^^^^"^^•'^ 
addMibrawlM to *• abov» aHmxI and cooted nitrous Kid mixture so that ^J^^TJ*^* 
dld^ TtaaXs 30". Tho solution farmed .tor the «^™»J? ft "A o^T^X^d S " 
dwnwnsiowly sddod to a stirred solution of cuprous eWorfda {97 g. 0.87 M)rn cowwitrated hydros 

(89%) mp. 164— 166*C (uneorratfod). 

^I^S^&SSlSma^^ sdd (90 o, A4M) and dlmatiiyMtafmamMs 11 mO In thfenyl 
_ ^^%^.f!irn««rSlW 2 hours. T*s cootad w'lrttai w» ovsporsted down A. wrcuo 
£dS S5d^ YWd 89.2 fl (90%). bp. 168-160-C at the proa.* of 

30 mm of mercury- 

(BB9M. 

bMTtresodwhh 8N aqueous nftrfe aetd (680 m». The mfctjni was stfrmd for 3 ^^S^S? r 
SS^atSdrted *» «ao»o.7Wsdried solid was puton topof adry ^^^^S^IoS?. 
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Example 4 

Preparation of 5-Ac8t8mttto^mbK>^ ^ 

A solution of 33^!anifno^>dlohk>foph8nyf)-1 ,2^-utatae (2om, 8mM) and eeette 
anhydride (10 mte> In acetic eofd (20mb)waaetlrnriandheat*itDref^ 
5 then cooled and evaporated down to vacua The realdu* was treated with equeoue Oj80amrnpnh 
(100 rnfii) end the resultant mkture wee etfrred for2 hour*. The eoBd wee separated by mrattan, drted 
then reefystarOnd from Isopropanol to flto fr*eetamlo^3-e7nlno-^ 
trfazbte. YtoW t .Ogme (42%), m& 250—252° {unootreoted). 

to Example 5 

Prepaiadon of 3-Amlno-8423-dlch!aruphen^^ ornlnomatriytonea mlno-1 A4-trteiHe 



ttmethytformamtde dimethyl ecetal (1 mO wee added dropwta to a stirred mtdure of 3.6- 
c1amlno^2>d]ch)oiophenyO-1 ,2/Mrlazlno (1 a 4mM) In dry dlmethytformarntde (20 mh) in a 
.« ritrooenatmoaplwreaTiera^ 

was cooled and evaporated down In vacuo. Tho residual oH wae washed once whh £0 than 
dissolved In a solution of oxaHo aeld (1 gm) to methanol (20 mb). Ether (1 00 mW pfeotprtated an oD 
which slowly cryetalllxed. The residue was raaystaltod from aqueous taofnopanoi to > ghje aremlrio^ 
(2^o3chtero*hwiyf)^fm oxalate. Yield aiSgme (14%), 

30 rap. 172— 176 # C Dae. (uncorrected), 

example 0 

Pharmacological Activity of Compounds of the Present Invention 
TbbJos & 9nd 4 

j5 The endoonvulsarit eetMty of carta compounds of the present Invention was determined by a 
standard mextmsl electroshock test that described by L A. Woodbury and V. D. Davenport, Arch, int 
Pharmacodfru 1952, 92, 07, 

TABLE 3 



R 



40 


Vlf; R 4 


Vll; R 


BD„, ME3~ 
rnfos, f&g/kg, p*o« 




2^-Cl, 




2A 




2,5-CI, 


*H 


SJd 


49 


2-4*e 




18.0 




2-CI,4-Br 




12.8 




2-CI, &-Br 




6 s JO 


m 






20.0 




2-CI.8-F 




12.2 


CM 


2A6-CI. 








2-Br 


NH, 


8.5 




2-1 


NM, 


11.8 




^^©Ti B"^l 


NH. 


4.8 






NHCOCH, 


5 


es 


2^-ci; 


N-CHNMe t 


5 



7 
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TABLE 4 



o „_„ 



to 





VIII H 


mica, tag/ kg, p»o. 


9$ 


H 


2J 










3-CI 


6.5 







Tr»U>«,<e«pi»s«ad In itioA0,pyo4of Xt^n*********^ 
oTamfn^H^ 

is tha doa* for which BO* of the antmato «uiv»v« 10 daya after admmJttratkin of th* compound. 





VII IV 


R 




Rtts 


JO 






250 


640 




2,6-Cl, 




roe . 


640 



3,5JDU»iUm>-6^i-dtt IBOrniT 

200 mg 
60 mg 
4 mg 
4mg^ 



Mfitn Stuxh 
MagnsilumStaantB 



» content* ptr tablet 



oumpriaad to gin tablets of avaraga weight 408 mg. 
CUbna 

1. A compound of tho formula (HI): 




or an add addition alt thereof, wherein R» la cMorlna. brornbw.todJna. aftyiw O^ 0 ^*^- " 
b hydmgan. hatogan. C,_, alkyl or trtftuoromethyl or H» and R*ferm a -^^-fS^taSS^. 
„ optional* tutottarted fiy a hatogan atom or a aftyl or trtfluorommhyl group; Fr la hvdmgan. 



21 121 

bromine, bdlne, C w aOcyJ or trffluoromathyf; R* b hydrogen, hatogan, C^, alkyt or triflupromogtyl; H •» 
to hydrogen, methyl or fluorine and R n to amino, C,^ ecytomlno or dKaubstftuttd amlnometm/tene- 
amino, provided that at most only two of R T — R w aro othar than hydrogen and that R T — R" are not art 
hydrogen when R* to chlorine. , ^. . . ^ 

o 2* A compound of the formula (III), as ctefmod In claim 1 heroin* wherein R* to a chlorine or 
bromine atom, R 7 b a hydrogen, chtortrto or bromine atom or R* hi talked to R 7 to form la 
— C8=CH— CH=CH— group* R* to o hydrogen, oMorfns or bromine atom, R* b a hydrogen or bromine 
atom end R" b an amino group. 

3. 3^^mtno-e^2>d?chlorQphenyl)-1 ^-trtozlne. 

» 4, A pharmaceutical composition comprbmg a compound of tho formula OH), aa clairnodcn any of 
dalma 1 to 3 herein. In edmfcture with a pharmaoeutically acceptable .carrier, 

a A compound of the formula (III), ae eta [mod bi any on* of olaima I to 3 hanato, for use m 
medicine* 

a A compound of the formula (111) aa claimed Inar^otmof dalme 1 to3 fbruaoln me<ficlnelntho 
tB treatment of epilepsy* . _ 

7, A proceaa far the pr epa ra ti on of e compound of the formula (III), as claimed m ctelm 1 heroin, 
which comprtaae the cytitaatfon of a compound of tho formula (TV): 

.GNH2 



/ \_6 




wh«n.Jn R«-fl"» we as dofln«l m claim 1 herein; and tt^tar. whore ^^^^^^^""^ 
group eflecent 0 tf» phenyl rhg to ahre a group R" wherein R" b m defined tn delrn t hereto otter 
than amino, by convent i o na l methods. 

Paftontanspffloho 



(III) 



45 odor efo Sauraaddltloneeab davon, worin R* CMor, Brom, Jod. Cj-4-Alkyf odor Trfftoormethyl; R 7 
Waawmrtoff, Halogen. C t ^Aacyf odor TOfluonnetfiyl oder R« und 9? J*™^™ «• 

CK=^—-CH=0+--Gnjpp*, db gegebonenfalb durch ein Haiogenatom Oder etrto CwADcyf-oaer 

Trmuorrnethviaruppe eubetftufert bt, R 1 Waaaerataff, Bromv Jod, Cy^Alkyl oder Trlmiormot^, R» 
VVtoeS rb^a^AtM oder Trffluormathyl, R* Vfeeaeretoff, Mrthyl oder Fluor und Amino, 

stane swat der Gruppen R' bto R w von Wfaaaeratoff verachbden Bind und daB nteht edmtHcha Bruppcn 
R» bb R 10 Waaaantoff bedeuton, worm H" Chlor demeUt 

2. Verblndung der Formel (110 gamia Anapruch 1,dadurch geterrcelchnet. dafl R»atn Chtor-oder 
Biomaton daratettt R* eh WesaaretorT-. Chlor- oder Bromaton bedeutet Oder R a mlt R' unter BUdung 
83 elnar —OI-«CH— CK-CH— <3ruppo vorbunden smd, R f eTn WaaaeratonS Chlor- oder Bromaton dar- 
etelft FP eh WaaaeretofN oder Bromaton bedeutet und R n elne- Amlnogruppe derataUt 
. 3, 3^bmbo^^^<«chtoror»r^l)-T^^tHazln. 

4, Pharmazautkcha ZubereTumg errthaltand elne Varbfodung dar Formal (III) gemAB efnem der 
AiteprOehe 1 bb 3 zuaammen mlt alnam pharmazautbch annehmbaren Trfiger, « - 

09 6. Vettthdung der Formel (10) rjemfiG etnem der AncprOche 1 bb 3 nor Varwendung to der MedJ- 

6. VerWndtmg der Formel (M) gemfiB elnem der AnaprOcha 1 Wa3zurVafwawIunglndarRtedbln 
bel der Bahandlung dar Epllepato« 

7. Verfahmn iur HerataOung efnar Verblhdung dar Formal (III) gamflB Anapntch 1, dadurch ga- 
68 kanrtzolchnet, daft man elne Verblhdung dor Formel (IV) 



9 



021 121 



■TV 



(IV) 



19 iioVrVbteR^dTehAnapTuch 1 anooaio^ 

wfln ac h tan fatta die dam Phonylrtno. benachbarta Amfnogruppa In an etch bekanntar Wato untar BH- 
dung atar Qruppe R", die die In Artapruch 1 ertQagebenen Bodteitungen beslttt fadcdi von alnar 



ra 



Amhooruppa varadiladan 1st eubstftufert. 
llavajiulcatlofia 

1. Compoa* da formula (III): 




fill) 



ou aal o"addtuon d'aoUe da oeluKd 
jo ou Rf repraaante un atoma da chkxe, d» broma ou dlodo ou un rmfical aJooyla an C M ou trtfluoro- 

rt repeteme un atoma dliydragane ou dTiatagono ou un radical alcoyle an G^ou trffiuoromftthyta ou 

t- ^j?at R 7 torment un radical -^O^CH^-CH^CT— ovantuaDamant aubathuo par un atom© cfhatogena 
Jt ou un radical utooyJe an ou m'ftuoiomethyte, t . _ _ „- 

P» npfiwito un atoms dliydrooerte, da broma ou diode ou un radical efcoyle an Cm oo trffluoro- 

matiivtA 

r* molten* un atoma dTrydrogane ou dttalogene ou un radical atooyla an C t _« oo trmtoramtthylo, 
R" repreaanta un atoma dlrydrotfrre, un radical methyle ou un atoma <^ toor^at 

40 R 11 raorteenta un radical amino, C. ~ acytamtno ou amlrwnrfim/leneamino dtabaOUid, a la condition 
qu'au maximum daux tfentra R 7 — R* raprasamont autm choao qua daa atomoa dTiydrogdno at qua 
P7__fl» na raprtentsnt pea toua daa atomaa dTiYdrogene torsque R» roprtorrte un atom* <fe cntore, 
^(fcmpoae da formula (lit) culvamla ravendlcanon 1, ou rVtapreoenta un atoma da cWomou da 
broma, R 7 repttenta un atoma tfhydrogftne. da chforaou da brome ou Wen R* eatunl a R 7 pour termer 

m un radical ^H=CH--CH-CHr-v RP rapraaenta un atoma tfrryOoqeno, da ohtore ou da broma, R» 
ropraaanta un atoma d'hydrootne ou da broma ot R'* lapreaente un radlcsl amino* 

4. CompoaHkm pbormacautlqua oompmmint un compose da ta formula Oil), aulvant Tuna quel- 
Gonqua dam ravenolcattona 1 a 3, a relet da melange evoo un exdpfent phanrteeeutto^ement accept- 
ao able. 

8. Compoaa da Ea formula <D»), eurvant Tuna quefconque daa revarafleaoona 1 a 3, pour una appJI- 
cation on madeclne* 

6. Compoaa da la formula (III), aulvant Tuna queteonque daa rovendfcetiona 1 a 3. pour una 
epplfcarJon on madeclna dam ta traltBmant da repnepeie. 
99 7. Precede da preparation <fun compoaa da la formula Oil), aulvant ta revandfcaticn 1, qui 
oomprend ta cycftwtlon tfun compoaa da formula (IV): 



((V) 
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oft R^-fl* torn tell out dofW* dans la ravandlcaiton 1 at eraulta, si la dma a* dfefrto, to 
tution du rvrffcatamlno adjecant au ritflca! pMnyhi pour la formation <fun radical R n , oOR"«att«Jqua 
ddflnl dans to r*vnndJcatkm ct-doasus et oat autre qu'un radical amino. aufvarrt daa tachnlquaa 
daaatquaa. 
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1 ,2,4-Trlazlne derivatives, process for preparing such compounds end pharmaceutical 
compositions containing them 

The present Invention relates to a group of novel compounds which are useful in the treatment of 
CNS disorders, such as epilepsy, to pharmaceutical compositions containing them, and to methods for 
their preparation. 

U.K. Patent No. 759,014 discloses compounds of the formula (I): 



to 




ID 



wherein X and Y are hydrogen and/or halogen atoms, as having activity against bacterial and material 
Infections In animals. This patent specifically discloses those compounds wherein X and Y are both 

to "hydrogen atoms, where In X b a hydrogen atom and Y is a 4-chIoro atom, and wherein X is a 4-chloro 
atom and Y Is a 2-chtoro and 3-chloro atom, respectively. 

Rees et ah */. Med Chenu 1 972 16, 8*59, have shown that these compounds, and In particular the 
4-chtorophenyl and the 3,4-dfchlorophenyl compounds are active against the malaria organism 
Plasmodium berghef In mice. However, these two compounds were also shown to be toxic at curative 

29 dosea and presumably were not investigated further because of their low therapeutic ratio In this 
context. The 2,4-dlchlorophenyl compound had only slight antimalarial activity. The therapeutic ratio of 
the compounds were such as to prevent their use In humeri medicine for the treatment or prophylaxis of 
malaria and they were not progressed further. 

US Patent No. 3,637,688 discloses compounds of the formula (III: 



30 




(ID 



SB wherein fV is hydrogen or fluorine, and R 1 , R a and R 4 are hydrogen, fluorine or trifluoromethyl provided 
that at least one of R\ R 2 , R 3 and R 4 b fluorine or trrRuoromethyl, as being useful In the treatment of 
materia. In the Rees article referred to above, the 4-trffluoromethylphenyl compound (It; 
pi « CF«, R 1 a R 3 «s R 4 » H) was claimed to be less toxic than the chlorophenyl compounds whilst still 
being active against malaria. Tho other ftuoro and trifluoromethyl compounds referred to in the article 

40 were substantially less active than the 4-trtfluoromethylphenyt compound. 

Rosenborg and BottlroII Proa Soc exp. Blot* 1 964, / 15, 410, described a series of tests In which 
three antimalarial agents, quinacrine, chloroqulne and hydroxychloroquine, were tested as anti- 
convulsants. Only hydroxychloroquine possessed a favourable activity profile. 

ft has now been discovered that a group of novel 3,5-diamlno : -&-(substituted phenylJ-1,2,4- 

43 trfajclnes are active in the treatment of CNS disorders, such as psychiatric and neurological disorders, 
end are particularly useful as anticonvulsants, for example In the treatment of epilepsy. Furthermore, 
these triazmes are believed to be nondepressant at tlkety therapeutic dose levels and therefore are 
advantageous as compared with depressant antl epileptics such as phenobarbltone. 
Accordingly the present invention provides a compound of the formula (III): 



SB 




or an acid addition salt thereof, 
so wherein R* Is chlorine, bromine, Iodine, C,^ alkyl or trifluoromethyl; H 1 is hydrogen, halogen C,_« a Iky I 
or trifluoromethyl or R 8 and R 7 - form a — CH=CH — CH=CH — group optionally substituted by a halogen 
atom or a C t-4 a Iky I or trifluoromethyl group. 



2 
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R 8 Is hydrogen, bromine. Iodine, C, - alky! or trifluoromethyi, R s Is hydrogen, halogen, alkyl or tri- 
fluoromethyi, R 10 Is hydrogen, methyl, or fluorine and R 11 Is an amino, C,_* acylamino or di-substituted' 
amlnomethyleneamino group provided that at most only two of R 7 -H?° 
are other than hydrogen and that R 7 — R 10 are not all hydrogen when Is chlorine. 
6 Suitably the C^alkyl group Is a methyl group. 

Suitably R a Is a chlorine or bromine atom or a methyl or trifluoromethyl group or Is (Inked to R 7 to form a 
— CH=CH — CH=CH — group and preferably R B Is a chlorine or bromine atom or linked to R r to form e 
— CH^CH— CH=CH— group. 

Preferably R 7 end R 0 are each hydrogen, chlorine or bromine atoms. 
to Preferably R e is a hydrogen or bromine atom. 

Suitable substltuents for the amfnomethylene amino group ana C 1h4 alkyl groups or a 
— (CHJ a X (CH a ) ft — group wherein X is O, S, NH or CH, group and n ta the Integer 1 or 2. 
Suitably R 11 Is an amino, acetamldo or dlmethylamtnomethyleneamlno group and preferably R" Is an 
amino group. 

■ w When three of the substttuents R B — fl'° are other than hydrogen, rt la preferred that R 8 and R 10 are 
hydrogen and that R 6 , R 7 and R* are those halogen atoms previously defined and In particular chlorine 
atoms. 

Preferred compounds of the formula (III) include: 
3,5-dtamlno-6-(2,3-dlchiorophenylM ,2,4-trtazine 
3^-dIamlno-6V(2,5-dIchlorophenyl)-1 ,2,4-trIazlne 
3^IamIno^-(44>ronf>o-2^k>rophenyl)-t r 2A-tria2lne 

3.5- dIamIno-6-(5-bromo-2-chlorophenyI)-1 ,2,4-triazIne 

3.6- dlamIno-6-(2^,5-trlchbrophenyl}-1 ,2,4-triazIne 
3^KliemIrK>-0-{2-chloro-6-fluorophenyl)-1 ,2 f 4-tria2ine 
3^5^iamino-a-(2-methy|phenyl)-1^,4-triarIne 
3,5-dlamino-6-(2 -tr Wuoromethylphenyl)-1 ,2 ,4-trlarine 

3.5- dlamIno-6-(2-bromophenylM Z ,4-trlaxine 

3.6- diamtno-6-(2-Iodophenyl)-1 ,2,4-triazIne 
3 / 6KJifimIno-6H2-bromo-5-chlorophenyl)-1 ,2,4-trtazine 

s° 3,5-diamIno-6-n-naphthyl)-1^,4-triazine 

S-acetamldo-S^mlriO-oMS^^fchlorophanyiJ-l^^trlailne 

3-emlno^2^^lchloi^phenyl)-5-otoethylam?nometrr/leneamIno-1^,4-triadne 

3,5-dlamlrto-6-(2-memyM-naphthylM ,2,4-trlazlne 

3,B-dlamlno-6-<3-chloft>1 -naphthyl)-1 ,2,4-trfax ine. 
* s > The present Invention also provides the first practicable medical use of the compounds of the 

formula (III), as hereinbefore defined. Preferably this wfll be for the treatment of CNS disorders, and In 

particular epilepsy. In humans. 

In a further aspect the present Invention provides pharmaceutical formulations comprising a 

compound of the formula (III) In admixture whh a pharmaceutfcalfy acceptable carrier. Suitable acid 
40 addition salts of the compounds of formula (III) Include- those formed with both organic and inorganic 

acids. Such add addition salta will normally be pharmaceutfcaily acceptable. Thus, preferred salts 

include those formed from hydrochloric, sulphuric, citric, tartaric, phosphoric, lactic, pyruvic, acetic, 

succinic, oxalic, fumarlc, malelc, oxaloacetic, methanesulphonic, p-toluenesulphonfc and benzene- 

sulphonio aokfe. 

The. compounds of the formula (ill) win be present in the compositions of the present Invention In an 
effective unit dosage form, that is to say in an amount sufficient to be effective against CNS disorders in 
■ vivo. 

The pharmaceutical^ acceptable carriers present in the compositions of this Invention are 
materials recommended for the purpose of administering the medicament These may be liquid or solid 
eo materials, which are otherwise Inert or medically acceptable and are compatible with the active 
ingredients. 

These pharmaceutical compositions may be given orally or parenterally, used as a suppository, or 
applied topically as an ointment cream or powder. However, oral and parenteral administration of the 
compositions are preferred. 

st> For oral administration, fine powdera or granules will contain diluting, dispensing and/or surface 
active agents, and may be presented In a draught, in water or in a syrup, in capsules or sachets in the 
dry state or in non-aqueous suspension wherein suspending agents may be included, or in a suspension 
In water or syrup. Where desirable or necessary, flavouring, preserving, suspending, thickening or 
emulsifying agents can be Included. 

so When a suspension Is prepared In water according to the present invention at least one such 
agents will be present. 

For parenteral administration, the compounds may be presented' In sterile aqueous Injection 
" solutions which may contain antioxidants or buffers. 

As stated above, the free base or a salt thereof may be administered In its pure form un- 
65 associated with other additives In which case a capsule or sachet Is the preferred carrier. 
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Alternatively the active compound may be presented In a pure form as an effective unit dosage, 
for instance, compressed as a tablet or the tike. 

Other compounds which may be Included are, for example, medically inert Ingredients, e.g. solid 
and liquid diluents such as lactose, starch, or calcium phosphate for tablet or capsules: olive oil or ethyl 
5 oleate for soft capsules; and water or vegetable oil for suspensions or emulsions; lubricating agents 
such es talc or magnesium stearate; gelling agents such as colloidal clays; thickening agents such as 
gum tragacanth or sodium alginate; and other therapeutically acceptable accessary Ingredients such as 
humectants, preservatives, buffers, and antioxidants which are useful 09 carriers In such formulations. 
Tablets or other forms of presentation provided In discrete units may conveniently contain an 
io amount of compound of the formula (til) which Is effective at such dosage or as a multiple of the same, 
for instance, units containing 5 mg to 500 mg, usually around 10 mg to 250 mg. 

The pharmaceutical compositions of the present Invention wilt be prepared by the admixture of a 
compound of the formula (III) with a pharmaceutical^ acceptable carrier Conventional pharmaceutical 
excipients may be admixed as required. 
16 The present invention provides a method of treatment of convulsions In mammals, and particu- 
larly epilepsy In humans by the administration of a non-toxlo anticonvulsant effective amount of a 
compound of the formula (Ml) or a pharmaceutical^ acceptable salt or a composition as hereinbefore 
defined. 

As Indicated above, the compounds of the formula (III) are generally useful in treating such 
20 disorders by oral administration or injection Mp, or s.cX 

The compounds of the formula (111) are normally administered orally at a dose of from 0.1 mp/kg. 
to 30 mg/kg. per day. The dose range for adult humans is generally from 8 mg. to 2,400 mg/day and 
preferably 36 to 1 ,050 mg/day. Due to the fact that the compounds of the formula (III) are extremely 
long acting, ft may often be advantageous to administer an Initial dose of 70 to 2,400 mg. the first day 
25 then a lower dose of 20 to 1 ,200 mg. on subsequent days. 

The present Invention also provides a process for the preparation of compounds of the formula (ill) 
which comprises the cycllsatbn of a compound of the formula ((V): 



30 R* R 10 NH 



CNhU 

(IV) 



40 wherein R° — R 10 are as hereinbefore defined; end thereafter, where desired substituting the amino 
group adjacent to the phenyl ring to give e group R 11 wherein R" is as hereinbefore defined other than 
amino, by conventional methods. 

This cycfisation reaction is normally carried out by rcfluxlng In an aDcanol, preferably a C,. alkanol 
such as methanol or ethanol, in the presence of a strong base such as potassium hydroxide. 
45 The preparation of the compounds of the formula (IV) Is analogous to that described In the 
literature, U.8. Patent No. 3,637,688, for structurally related compounds. 

The following examples Illustrate the preparation of the compounds of the invention and their 
CN5 activity. 

so Example 1 

Preparation of 3^diamino*6-{2,3KilchIorophenyl)-1^,4-trlazIne. 

2,3-D/Morobenzok Acid 

A solution of 2,3<DchtoraJodobenzene (37.3 g, 0.1 4M) In sodium dried ether (300 mis) was added 

dropwfse to magnesium turnings (3.65 g, 0.1 5 gm Atm) and a crystal of Iodine with warming so es to 
bb form e Grlgneid reagent. 

The mixture was stirred and re fluxed for 2 hours then cooled and transferred dropwtse, under 

nitrogen; Into a stirred mixture of sodium dried ether (250 mis) containing solid carbon dioxide (ca. 

lOOg). The mixture was stirred for 2 hours, left overnight to warm to room temperature, then treated 

with ice [ca. 1 50 g) and 2N aqueous hydrochloric acid (76 mis), and the product extracted with ether 
Go (200, 100 and 50 mis). The combined ether extracts were washed with water (2 x 40 mis) then 

repeatedly extracted with 2N aqueous sodium hydroxide (100, 50 and 50 mis). These basic solutions 

were combined, stirred with activated charcoal (3 g) for 10 minutes, filtered and the cooled filtrate was 

acidified with concentrated hydrochloric acid (25 mis) at 10°C The resultant solid was filtered off. 

washed with water (2x20 mis) and dried in vacuo. Yield 20.76 g (77.696). m»p. 167 — t69°C 
S6 (uncorrected). 
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to 



16 



20 



76 



SO 



2,3-DIchforobenzoyf Chloride 

A mixture of 2,3-dIchIorobenzoic acid 439,4 g 0-2 M) and thlonyl chloride (1 00 mis) was heated to 
reflux for 2| hours. The cooled solution was evaporated down in vacuo and distilled under nitrogen. 
Yield 36.5g (85%), b.p. t46 — 148°C at 31 mm of mercury pressure. 

2,3-Ofchforobemovl CyanldB 

A mixture of cuprous cyanide {36£g, 0.41 M), potassium iodide (68.Bg, 0.41 M) and xylene 
(400 mts) was refluxed fn an atmosphere of nitrogen under a bean and Stark trap for 24 hours so as to 
remove all trace of water. 

A solution of 2,3-dtehlorobenzoyI chloride (35.5 g, 0.1 7M) in sodium dried xylene (1 30 mis) was 
added dropwtse to the above mixture of dry cuprous cyanide and xylene. The resulting mixture was 
stirred and heated to reflux for a further 72 hours. The cooled mixture was fihered and the solid washed 
well with sodium dried xylene (200 mis). The filtrate and washings were combined and evaporated 
down in vacuo to give an oil. Yield 32 g (9496). 

3, 5-0!emtno-6-(2£-dtchfarophenYl)- 1 2,4-idazfno 

A solution of 2,3-dichforoberuoyl cyanide (32 g, 0.16M) In dlmethyteulphoxlde (80 mis) was 
added dropwise to a stirred suspension of aminoguanldlne bicarbonate (81.67 g, 0.6MJ which had 
been treated with 8N aqueous nitric add (400 mte) at a temperature of ca 25°C. The mixture was 
stirred for 3 hours, then left to stand at room temperature for 7 days. The cooled mixture was stirred 
and basrfled with 0.880 aqueous ammonia (400 mts) at' 20°C, then stirred with ice cooling for 
30 minutes, filtered and the resulting solid washed thoroughly with water and finally dried In vacuo. 

The above solid was added to a 1096 solution of potassium hydroxide pellets In methanol 
(400 mlsr and the solution heated to refluxed for 1} hours. When cool the solution was evaporated 
down fn vacuo, treated with Ice water (800 mis) then stirred for 30 minutes and filtered. The residue 
.was dried and recrystaltlsed from (sopropanol to give 3,5-dIemlno-6-(2^-dlch!orophenyt)-1 ,2,4- 
triszlne. Yield 6.8 g (16.6*), mp. 210— 218 °C (uncorrected). 

Example 2 

By a method analogous to that described in Example 1 the compounds listed In Tables 1 and 2 
were prepared: 



36 



TABLE 1 



40 



NH 2 



46 


V;R 


m.p. (uncorrected) 


% Yield (from acid) J 




2*5-01,. 


228-230*C 


2 




2-CI, 4-Br 


223-225 »C 


6 


00 


2-CI,5-Br 


238-240-C 


2 




2-CF, 


177-178-C 


0:4 


65 




225-228 »C 


14.6 




2-Me 


181-183 *C 


25. 




2-Br 


204-207 «C 


34 


60- 


2-1 


219-222 »C 






2-Br, 5-Cl 


255-256'C 


u 



5 



0 031 121 



TABLE 2 



6 




NH 2 



VI; R 


m.p. (uncorrected) 


96 Yield (from aold) 


H 


215-218»C 


7.5 


2-Me 


131-134 *C 


0.3 


3-CI 


285-288 # C 


1.0 



Example 3 

25 Preparation of 3 ( 5-dIflmlno-6-{2 / 3,5-trichk>rophenylM / 2,4-tria2me 
2J t 5-7rich?orobQnzofc Acid 

Powered sodium nitrite (37.0 g, 0.54M) was added -portlonwtee to concentrated sulphuric add * 
(270 ml) which was stirred under an atmosphere of nitrogen. The temperature of the mixture was not 
allowed to rise above 70°. Meanwhile 3-amino-2,5-dichlorobenzofc acid (100 g, 0.45M) wasdtssoived 

30 In hot c facia I acetic add (1 ,200 ml), the resultant solution was cooled rapidly to room temperature and 
added drop wise to the above stirred and cooled nitrous acid mixture so that the internal temperature 
did not rise above 30°. The solution formed after the addition was left at room temperature tor 2 hours 
then was slowly added to a stirred solution of cuprous chloride (97 g, 0.97 M) in concentrated hydro- 
chloric add (970 mO. the resultant mixture was stirred until the nitrogen evolution had ceased and was 

ss men left overnight. The solid was filtered off. washed well with water and dried in vacuo. Yield 90.1 g 
(89%) m.p. 164 — 186°C (uncorrected). 

2J,5-7tfcMorobenzoyf Chloride 

A mixture of 2,3,5-trich1oroben2ole acid (90 g, 0.4M) and cflmethylformamlde (1 ml) In thlonyl 
40 chloride (200 ml) was heated to reflux for 2 hours. The coated solution was evaporated down in vacuo 
and the residue distilled under nitrogen. Yield 89.2 g (9096), b-p. 168 — 180°C at the pressure of 
30 mm of mercury. 

2,3,5-TrichlorvbenzOYt Cyanide 
43 A mixture of cuprous cyanide (89 g, 0.9M), potassium iodide (1 50.5 g, 0.9M) and xylene (800 mi) 

was heated to reflux In an atmosphere of nitrogen under a Dean and Stark trap for 24 hours. 

A solution of 2,3,5-trfchloroberaoyI chloride (89 g, 0.36M) in sodium dried xylene (100 mi) was 

added to the above suspension. The resulting mixture was stirred and heated to reflux for a further 72 

hours. The cooled mixture was filtered and the solid was washed well with sodium dried xylene 
so (200 mO- The filtrate and washings were combined and evaporated In vacuo to give an oil. Yield 76 g 

(98%). 

3&D?amlnQ^j2J&trfch!orophenYt)-12,4-tri82in8 

A solution of 2^3-trtchtorobenioyl cyanide (38.5 g. 0.1 6M) In dlmethylsulphoxide (80 ml) was 

65 added dropwlse to a stirred suspension of amfnoguanidine bicarbonate (66.76 g, 0,32 M} which had 
been treated with 8N aqueous nitric acid (B60 ml). The mixture was stirred for 3 hours and then was 
left to stand at room temperature for 21 days. The solid was filtered off. washed with water 
(2 x 100mll end dried in vacuo. A suspension of the dried solid in a 10% solution of potassium 
hydroxide pellets In methanol (320 ml) was heated to reflux for 1 hour, the mixture was cooled and 

so evaporated down in vacuo. The residue was treated with iceAvster (200 mlh the resultant solid was 
filtered off and dried In vacuo. This dried solid was put on top of a dry column (2fi mm diameler, 200 g 
of MFC silica eel) .and eluted with a solution of ethyl acetate/methanol/acetic acid (902.Ba.6K 
Fractions SO to 80 (900 drops per fraction) were collected, combined and evaporated down in vacuo. 
The resultant solid was recrystallised from Isopropanof to give 3,5-dlemlno-6M2,3,6-trich[oro- 

« phenyl)-1,2,4-trfazlne. Yield. 0.77 g (1 .8%), m.p. 232— 235°C (uncorrected). 
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Example 4 

Preparation of 5-Acetamfdo-3-amfno-6-{2^-dlchlorophenyl)-1 ,2,4-trlsztne 

A so/utfon of 3 ( 5-diamlno-6-(2 / 3-dichlorophenyl)-1^ r 4-tr/a2ine (2gm, 8mM) and acetic 
anhydride (1 0 mis) in acetic acid (20 mis) was stirred and h sated to reflux for 2 hours. The solution was 
5 then cooled end evaporated down in vacuo. The residue was treated with aqueous 0.880 ammonia 
(100 mis) and the resultant mixture was stirred for 2 hours. The solid was separated by nitration, dried 
then recrystalllzed from Isopropanof to give 5-acGtamWo-3^mino-6^2^^tchfort>pherryl)-1,2,4- 
trlarine. Yield 1.0 gms (42%), nrp. 260 — 252° (uncorrected). 

to Example 5 

Preparation of 3-Amino-6-<2,3-dtehlonophflnyl)-5-d {methyl emlnonrfothylenoamlno-1 ,2,4-triarine 
oxalate 

Olmethyfformamide dimethyl acetal (1 ml) was added drop wise to a stirred mixture of 3,5- 
dfamlno-S-(2,3-dlchbroph9nvi)-'l ( 2,4-triazIne jig, 4mM) in dry dimethylformamide (20 mis) In a 
-is nitrogen atmosphere. The mixture was 9tlrred and heated at 1 20° for 2 hours, the the resultant solution 
was cooled and evaporated down in vacuo. The residual oil was washed once with water (20 mis) then 
dissolved in a solution of oxalic acid (1 gm) in methanol (20 mfs). Ether (100 mlsj precipitated an oil 
which slowly crystallized. The residue was recrystalUzed from aqueous Isopropanol to glv&3-amrno-e- 
(2^KlIchlorophenv1^5^ImethyIamInomethyleneamIno'1^2,4-rrfa2lne oxalate. Yield 0.19 gms (1496), 
• 20 nrup, 172 — 175°C Dec, (uncorrected). 

Example 6 

Pharmecotoglcel Activity of Compounds of the Present Invention 
Tables 3 and A 

as The anticonvulsant activity of certain compounds of the present Invention was determined by a 
standard maximal electroshock test, that described by L A. Woodbury end V. 0. Davenport, Arch, fat 
Pharmacodynj 1952, 92. 97. 
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TABLE 3 


— NHg 






R 




& 


VU; R* 


Vll; R 


ED W , MES 
mice, mg/kg, p*o. 


2,3-Cl, 


NH, 


2A 




2,6-CI, 


MM, 


3.3 




2-Me 


NHj 


15.0 




2-C1, 4-Br 


NH, 


12.8 


SO 


2-Cl t $-Br 


NH, 
NH a 


6.0 

20.0 




2-C1, 6-F 


NHj 


12.2 


as 


2,3,5-CI, 


NH, 


0.65 




2-Br 


NH, 


8.5 




2-1 


NH, 


11.8 


so 


2-Br, 5-CI 


NH a 


4.6 




2,3-CI, 


NHCOCH, 


5 


63 


2.3-CI,* 


N=CHNMe, 


5 
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TABLE 4 



0 


o 




ro 




IMH 2 


te 


vin r 


ED*,, mes 
mice, mg/kg t p-o. 


H 








16.6 


20 


3-CI 


6S 



The lD m (expressed In mg/kg, pjo.) of 3,WlamJno-e-(2^Kllchterophonyl>-1 ,2,4-triatlne and 3 6- 
cftflmlno-e^.B-dlchtorophenylKl^^trtazlns were determined In mice and rats. The LD TO described' b 
15 the dose for which 5096 of the animals survive 10 days after administration of the compound. 



VII R 1 


Ft 


Mloe 


Rats 


2,3-CI, 


NH, 


25Q 


640 


2.5-CI, 


* NH, 


708 


640 



► contents per tsbtot 



3,5^Dlamr>io^2^-o1chlorophenyrM ,2,4-trlazlne 1 BO mg ^ 

Lactose 200 mg 

Maize Starch 50 mg 

Polyvinylpyrrolidone 4 mg 

Magnesium Stearste 4 mg 

The drug was mixed with the lactose and starch and granulated with a solution of the polyvinyl- 
pyrrolidone In water. The resultant granules were dried, mixed with magnesium stearste and 
compressed to give tablets of average weight 408 mg. 

00 Claims 

1. A compound of the formula (III): 
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N=N V==/ 



(III) 



or an acid addition salt thereof, wherein R 8 Is chlorinB, bromine. Iodine, C w alJcyl or trlfluoromethyi; R 7 
is hydrogen, halogen. C,_ 4 alkyl or trifluoromethyl or H* and R 7 form a — CH»CH— CH=CH— group 
as optionally substituted by a halogen atom r a C lw( alkyl or trffluoromethyl group; R e Is hydrogen. 



a 
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bromine. Iodine, C 1-4 afkyl or trifluoromethyl; R* Is hydrogen, halogen, C t _^ aUcyl or trifluoromethyl; H tv 
Is hydrogen, methyl or fhiorlne and fV x b amino, C,^ acytemino or dl-substrruted aminomethylene- 
amino, provided that at most only two of a 7 — R 10 are other than hydrogen and that R 7 — R 10 are not all 
hydrogen when R' Is chlorine. 

ff 2. A compound of the formula (III), as claimed In claim 1 herein, wherein R" Is a chlorine or 
bromine atom, R 7 ts a hydrogen, chlorine or bromine atom or R f b linked ta R ? to form a 
— CH«*CH — CH=CH — group, R* Is a hydrogen, chlorine or bromine atom, R» Is a hydrogen or bromine 
atom and R" Is an amino group. 

3. 3,5-Olamino-6-<2,3*dIchk3rophany!^1 ,2,4-trfaztne. 

to 4. A pharmaceutical composition comprising a compound of the formula (III), as claimed In any of 
claims 1 to 3 herein, In admixture with a pharmaceutical^ acceptable carrier. 

5. A compound of the formula (III), as claimed In any one of claims 1 to 3 herein, for use In 
medicine. 

8. A compound of the formula (111) as claimed In any one of claims 1 to 3 for use In medicine in the 
is treatment of epilepsy.' . 

7. A process for the preparation of a compound of the formula (III), as claimed In claim 1 herein, 
which comprises the cycllsatlon of a compound of the formula (IV): 



so 



as 




(IV) 



wherein R»-R» ere as defined In claim 1 herein; and thereafter where desired mMtuttifl 
5ft group aolacent to the phenyl ring to give a group R» wherein R" Is as defined In claim 1 herein other 
than amino, by conventional methods. 



- PatentonspriJche 
*5 1 . Verblndung dar Formal (lit) 
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(III) 



4B Oder ein Sfiureaddrtlonssate davon, worin R" Chlor, Brom. Jod, C^-Alkyf oder Trlfluormethyl; R 7 
Wasserstoff, HaJogen, C^-ABcyJ oder Trffhiormethyl oder R # und R 7 flemeinsam eine 
—CH^CH--CH*CH--Gnippe, die gegebsnenfaUs dutch ein Halogerratom i oder eine Ci^ADcyl- oder 
Trffluormethytgruppe substitulert 1st, R» Wasserstoff Brpm, Tn,l ^,TO " 

Wasserstoff. Halogen, C_-Alkyl oder Trifluormetbyl, R" Wasserstoff, Methyl oder ^uor und fl» A^lno. 

so c, -^Acytemino oder disubstftulertes Amlnornethylenamlno, mit der MaBgabe bedeuten. daB noch- 
stens zwsl der Gruppen R' bis R ,w von Wasserstoff verschteden slnd und daft nlcht aamtllche Gruppen 
R 7 bis R w Wasserstoff bedeuten, wenn R' Chlor darstelrt. 

2. Verblndung der Formal (III) gemflS Anspruch 1 , dadurch gekermzelchnet. daS R' ein CWar- odar 
Bromaton daretellt, R 7 ein Wasserstoff-, Chlor- oder Brom a ton bedeutet oder R a mlt R 7 unter Btldung 

es elner — CH«CH— CH~CH — Gruppe verbunden rind, R 9 ein Wasserstoff-, Chlor- oder Bromaton dar- 
steJIt, R 9 ein Wasserstoff- oder 8romaton bedeutet und R 11 eine Aminogruppe darstallt. 

3. 3.6-Diamino-6^2^^ichk)rpnenyl)-*1^A-tri8zin. 

4. Pharmaieutlsche Zubereltung enthaltond eine Verblndung der Formel (III) gemaB elnem der 
AnsprGche 1 bis 3 zusammen mlt elnem pharmazeutlsch annehmbaren Trfiger. 

'€0 5. Verblndung der Formal (III) gemfift elnem der AnsprGche 1 bis 3 zur Verwendung In der Medi- 

6. Verblndung der Formel Oil) gemSB elnem der Anspruche 1 Wa 3 zur Verwendung In der Medfcln 
bei dar.Behandlung der Epilepsia. 

7. Verfahren zur Herstellung elner Verblndung der Forme! (Ill) garmlB Anspaich 1, dadurch ga>. 
65 kennzeichnet, daft man eine Verblndung der Formel (IV) 



9 



